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III, Several Experiments on the Attrition of Bodies m 
Vacuo. Made before the Royal Society at Gre- 
fliam College, by Mr Ft. Hauksbee, F. % S. 


A Deferi^tion of the Machine for Giving a Swift Motion to 
Bodies in Vacuo, without Admitting the External Atr s 
reprefented in Tab. II. Fig. i. 

A A. Is a Ladder, fuch as is generally us’d in Houfes. 

• B. B. Is a Bar of Iron which pafles through the 
Middle of the upper Step, and is fatten'd to the Back-board 
of the Ladder by 2 Nutts and Screws thro both the Board 
and Iron. 

C. C. The Jaws of the Iron Frame which holds the great 
Wheel. D. D. 23 inches Diameter within its Groove. 

E. E. The Brafs Plate of the Air Pump on which the Re¬ 
cipient f. f. is placed. 

g. g. The Spindle to which Bodies of different Magni¬ 
tudes may be fatten’d, by a hole patting thro the Middle of 
them, fufficient to receive the Spindle 5 and by means of 
the 2 Nutts h. h. a larger or a fmaller Body may be ferew’d 
faft between ’em. 

i. L Is a Brafs Plate-turn’d true totheGrownd Edge of the 
Recipient on which it is plac’d, having a Brafs Box in the 
middle of it, which is full of Collars of Leather well oyl’d, 
thro which the Spindle pattes: The hole of the Brafs being 
likewife juft fit to receive it, 
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k. \. Two Pillars with Nutts to (crew down a piece of 
Board, which has an Iron fatten'd to it to receive the up¬ 
per point of the Spindle, the lower one falling into a Braft 
Socket, ferew’d to the middle of the Plate of the Air 
Pump. 

l. I. The Supporters reaching from the upper Board of 
the Ladder to the Pillars, to prevent the Recipients being 
drawn from its place by the motion and tug of the Wheel, 
band. 

m. m. The (mail Wheel which the Band furrounds from 
the great one, and is i Inch and a half diameter. 

n. n. The Winch which gives motion to the whole. 
The fmall Wheel m. m. making about 15 Revolutions to 
one of the large Wheel D. D. fo that a Body faftned to 
the Spindle g. g. of the fmall Wheel m- m. mutt be turn’d 
1 5 times round to once of the great Wheel $ and accord¬ 
ing as it fhall exceed in Diameter the fmall Wheel, fo will 
the Velocity of the Motion of the Extreme parts be pro- 
portionably encreas’d. 

o. o. Are two Screws which fatten the Ladder to the 
"Floor. 


Experiment I. 

An Account of an Experiment made Novemb. 21. 1705. at a 
Meeting of the Royal Society at Grefham College, Jhtwing 
that Light is Producihile upon a fmft Attrition of Amber on 
Woollen in Vacuo. 

Being prepar’d with the Machine before deferib’d, for 
giving a fwift motion to Bodies m Vacuo , the Amber 
made ufe of in this Experiment was Beads, about the big- 
nefs g£ fmall Nutmegs, and Threaded 5 by which means a 
piece of Wood was furround^d with them, which I had 
purpofely caus'd to be Tur d, with a Groove on the edge 
©f if, to keep the Beads f ora being difpiac’d upon a (mart 
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Attrition. Likewife between every Bead was ty d over a 
String from Pin to Pin, which were fo many pieces of 
fmall Wire, drove thro the Wood for their better fecurity 
and faftnefs, the Beads appearing about half their Diameter 
beyond the Wood to which they were fixt- ( as in Fig. 2.) 
In this manner it was put on the Spindle, and fatten’d there 
by the two Nutts, as before defcrib’d. ( See Fig. 3.) Then 
the Brafs Plate on which the Woollen was wrapt, being 
fcrew'd to its place, ( by means of the Socket, which re¬ 
ceives the lower point of the Spindle ) would then fpring 
back, and embrace the Amber with a moderate force. (;.s 
in -Kg. 3 *) Thus prepar’d, and the Receiver plac’d over, 
with its upper Plate and Box for the Spindle to pafs through, 
the Pump was fet on work, and in a very little time the 
Mercury in the Gage was elevated to about 29 inches and a 
half, which fhew’d the Recipient to be well exhaufted of 
its Air. The Great Wheel being then turn’d, gave a very 
fwift Attrition of the Amber on the Woollen, but no Light 
at firft appear’d : Yet in a (econd or two of time it became 
vifible enough j which (hews it requires fome degrees of 
Heat«to produce the FhanomenoH. I could not obferve that 
the Continuance or Encreafe of the Motion, did contribute 
any thing to the Enhancement of the Light, after the firft 
produ&ion of it: Nor would the Light thus produc’d, live 
on the Amber to continue a Circle, notwithftanding the 
velocity of the Motion given, but dy’d fo foon as it had 
deferted the Affricated Woollen- However, on the Wool¬ 
len, (during the Motion,) where the Attrition of the Am¬ 
ber was made, the Light continu’d without Intermittion, 
and was difcernible at three or four foot diftance. What 
farther to be taken notice of in this Experiment was, That 
it highly Corroborates and Confirms thofe made on the 
Produ&ion of Heat in Vacuo by Attrition : For the Ambor 
was not only moderately heated, but appear’d to be burnt 
and crackt by the Intenfenefs of »r. And the Woollen 
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againft which it rubb'd, appear’d like wife not only dif- 
colouv’d, but perfectly fcorcht and burnt through : That 
altho the fame Motion and the fame Attrit'on was given 
the Amber in the Open Air, yet very little Light did en- 
fue, in Comparifon to the Appearance of it in Vacuo; 
That the Travel or Velocity of the extreme parts of the 
Amber, was equal to fomething more than one third of a 
mile in a minute : Suppofing the large Wheel to make two 
Revolutions in a fecond of time, whofe Diameter is 25 
Inches 5 the Diameter of the fmall one mov’d by it, one 
Inch and a half 5 and the Diameter of the Wood and 
Amber on the fame Spindle with the fmall Wheel, four 
Inches and a half. 


Experiment If. 

Shewing the Nccejjity of the Airs Prefence f at leajl fame de¬ 
gree of it') in the Production of Fire, upon the Attrition of 
Flint and Steel. 

H Aving provided a Steel Ring about 4 Inches Diame¬ 
ter, its Thicknefs about one eighth of an Inch, 
which between two pieces of Wood of a lefs Diameter, I 
fixt on the Spindle with the Nutts, as mentioned in the 
foregoing Experiment 5 its edge verging beyond the ex¬ 
treme of the Wood that held it about half, an Inch. The 
Brafs Plate, which I made ule of for faftning the Woollen 
for the Attrition of Amber, ferv’d likewife to fix a piece of 
Flint: An edge or comer of which flood expos’d to the 
Steel, which Brafs Plate by its Spring would hold the Flint 
pretty ftrongly to it, notwithflanding feme might be worn 
or chipt off by the Rapidity of the Motion given. In this 
manner it was Cover’d with a Receiver, and Brafs Plate 
and Box, as the former. But before any Air was exhauft. 
ed, the Great Wheel was mov’d, which gave motion to 
the finall one, and confequently to the Included Steel 5 

which 
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wfMcb exhibited (parks of Hre-in a very plentiful man- 
tier, Ahvr tome Air had been withdrawn, the Great 
Wheel was. turned, as before, but the number of Sparks 
t h &o n v o {!. iict\ did not only (Vera to belefien’d, but a fen- 
fible'.decay of their Luftre and Vigour was tnanifeft.’ And 
fd ;it every ftop that was made, to repeat the Experiment 
at greater Rarefactions, did the Sparks produc’d (till 
dimidfii'. in their Quantity and Light ; till at laft, when 
the Receiver was well exhaufted of Air, then altho 
a more violent Motion was given the Steel than before, 
yet not the leaft Spark appear’d to be (truck from it: 
But a fmall Continued Light was vifible on the edge of 
the Flint, that wa® rubb’d by the Steel. Upon the let- 
ting in a little Air, Come Sparks upon the motion given, 
were difeovered of a dull gloomy hue; but upon letting 
in a little more Air, I know not by what Accident, the 
whole quantity Infinuated, and then upon the repetition 
of the Wheels motion, the Sparks appeared as numerous 
and as vivid as at fir ft. 

Experiment Ilf. 

Touching the ProduUion of & Purple Light, upon the Attrition 
of GlaJi on Woollen in Vacuo. Together with the Variant 
Phenomena of the fame Experiment At fever*1 Try alt. As 
Ukevpife fome other Experiments on the fame fnbjetf. 

The manner of making the Attrition, and theufes-of 
thefeveral Apparatus, being already at large deferib’d, I 
(hall not need now to take farther notice of them. The 
GUfs us’d in this Experiment was Globular, about 4 Inches 
Diameter, having a Paflage thro the Middle of it to re¬ 
ceive the Spindle, to which it was fatten’d with Corks 
and Screw. The Woollen againft which it was to rub, 
was fuch as is now commonly fold for Gartering, the 
courier (oft of which I purpofely chofe for its harfhneft. 
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thinking it likely to improve the Ph£wwnc% beyond the 
Lift of Cloath formerly us’d for the fame purpofe. This 
Woollen was wrapt about the Arm? of the Brafs Spring, 
(describ'd in former Experiments,) and being fcrew’d 
down-to its place, gently embrac’d the Glafs Globe. 
Thus prepared, and the large Receiver put ever all, the 
Pump was wrought, and in a little time had exhaufted 
the Air from the Receiver: Then the large Wheel being 
turn’d, gave 15 Revolutions to the Included Globe, to 
one of its own 5 in wWich fwift motion, rubbing on the 
premention’d Woollen, a fine Purple Light enfu’d, the in¬ 
cluded Apparatus being diftinguifhable by it, and continu’d 
fo during the Attrition. Upon letting in a little Air, 
both the" Light and its Colour did diminifh: And as the 
Air at fevers! times wssfuffer’d to re-enter the Receiver, 
fo the Light became manifeftly more Pale, and lefs Vivid. 
And even when the Receiver was repleat with Air, a 
fmall faint Light did difeover itfelf upon the fame Attri¬ 
tion given, as at firft. What is farther obfervable in this 
Experiment was, That tbs. Purple Light which appear’d, 
ieem’d to be about the breadth of half an Inch, and about 
one in height, being vilible no where but on each Arm of 
the Brafs Spring, where the Glafs in its motion rubb'd on 
the Woollen. That the Light remain’d Heady without 
the leaft Undulation, notwithftanding the Motion of the 
Glafs was confiderably f* ift. This being all that occurr’d 
at that time, I now beg leave to give fome Account of the 
Various Phenomena that has happen’d at divers Repetitions 
of the fame Experiment. 

The firft time I made it, its fuccefs was much the fame 
as I have juft now related : But when I came to repeat it 
twice or thrice, with the fame Glafs, no Purple Light ap¬ 
pear’d, a pale one then fucceeded in its room, nor all the 
means I ufed could recover it, till I took a new Glafs, 
which after I had us’d for the fame purpofe two or three 
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times, (erv*<J me as toe Ibmvei3 nor-ehuld it be Reviv’d 
again without a new' one. In this Experiment it was 
fometimes obtervabie, that the Glafs, when taken out af* 
ter a violent Attrition, would be fo hot as not to be held 
in the naked bond without a fenfible Offence. That the 
Woollen on which it rubb’d .would not only appear dip- 
colour’d, but fbmetimes perfe&ly burnt through. Some¬ 
times upon making this Experiment, it has happen’d that a 
Light would be carried quite round the- Glafs Globe, 
thereby making a continued Circle of it, during its Mo. 
tionj notwithftanding it toucht the Woollen in no more 
parts than in the former Experiments. At Other times, a 
perfect Halo would difcover itfelf around the Stagnant 
Light 3 which Teems to me to proceed from forne few 
drops of Water, that will fometimes Infinuate by the 
Spindle through the Box on the upper Brafs Plate, where 
is always kept Water, to prevent the entrance of Air 
there. This Water defending the Spindle till it reache 
fome more extenfive part, would there, by the violence 
of the Motion given, be thrown all about the Receiver m 
fmall drops, fome of which were likely to fall on the 
Woollen, where being heated by the Motion of the pre¬ 
mention’d Glafs, evaporated, appearing as a Halo around 
the/Light 5 for fince I made a Contrivance, to prevent 
the Waters fcattering, no fuch Appearance has hap¬ 
pen’d. 

Sometimes I have observed the Light to break from the 
Agitated Glafs, in as odd a form as Lightning: Particular¬ 
ly at a time when 1 us’d Tome Lift of Cloath, that had 
been drencht in Spirit of Wine, which was fatten’d to 
one Arm of the Brafs Spring, on the other of which was 
ty’d fome of the fame Lift, that had been fteept in Water 
impregnated with Salt-petre 3 but both the pieces of Lift 
were very well dry’d before I made ufe of them. 
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At another time I made ufe of tvro fiat Shells of Oyfters 
well dry’d 5 inftead of the Woollen for the Attrition of 
the Glafs, each Arm of the Brafs Spring had one fixt to it. 
Upon the ufual Motion given the Glafs in Vacuo, a Light 
appear’d, refembling a fierce flaming Spark, juft upon the 
fpot where the Glafs and Shells toucht one upon another. 
The Light feem’d not to extend itfelf, but was compre¬ 
hended in a fmall Compafs. 

I try’d next what would enfue upon the Attrition of 
Woollen on the premention'd Shells in Vacuo, The fuccefs 
was, that there was a Light produc’d, but appear’d very 
dim and gloomy, at beft like a faint Halo. 

After all thefe, I thought it not amifi, to try in what 
degree the Woollen might contribute to the Vh&nometta of 
the foregoing Experiments. I took fome of the Lift former¬ 
ly mentioned, and bound it about the edge of a Wooden 
Wheel I had caus’d to be Turn’d for that purpofe j the 
Wheel, with its Woollen edge, I fatten'd on the Spindle, 
as ufual, and upon the Brafs Spring was ufed the fame Gar¬ 
tering, as in the firft Experiment. Thefe being put toge¬ 
ther, as in all the others, and the Receiver exhaufted, 
the large Wheel was turn’d, and upon the Attrition of the 
Woollens, a fmall glimmering Light did fucceed 5 but the 
Continuance of the Motion, gave no encouragement to 
hope for any increafe of it. I expe&ed to have found the 
Woollens at leaft dilcolour’d, upon the Fri&ion of them, 
which was fometimes made more than moderate. On the 
contrary, not the leaft Sign of any fuch thing appear’d. 
The Light totally difappear’d, upon the readmiffion of lefs 
than a quarter of the Recipients natural Content of Air, 
altbo the Attrition then made was as great as it had been 
at any time before. I cannot difcover that the various 
Colours of Woollen ( as yet that I have try’d) does any 
thing contribute to the Different Colours of Light, exhi¬ 
bited in any of thefe Experiments; 

Expe- 



Experiment IV. 

Touching the Production of a Confderahle Light , upon the 
Attrition of Glafs on Glafs in Vacuo, and in Common 
Air. 

For this Experiment I made ufe of a Globular Glafs, 
about three Inches Diameter, fixt on the Spindle, ( as in 
the laft, ) and to the two Arms of the Brafs Spring (taken 
notice of in the fame ) were ty’d two flips of thin Board $ 
to each of which were firft fatten'd two pieces of Glafs 
Tube, by putting fome frnall Neal’d Wires through their 
Cavities, which Wires likewife patting through fome holes 
of the Board made for that purpofe, kept them tight in 
their places, ( in form of Fig, 5.) In this Mode, being 
cover’d with a large Receiver, and fitted in all refpects as 
ufual, the Pump was wrought 5 which in a little time had 
exhaufted the Air from it. Then upon turning the large 
Wheel, a fwift Motion was given to the included Glafs 
Globe, in which Motion, rubbing on the premention'd 
Tubes, a conliderable Light was exhibited : The whole 
Included Apparatus became perfectly diftinguilhable by it, 
and would have been much more fo, had not the Day¬ 
light prevented : It then being but very little after 5. P. M. 
a clear Horizon, and in an open Room, when the Expe¬ 
riment was made. The Colour of the Light produc’d re- 
fembled Melted Glafs, not only Juft on the'parts where t he 
fri&ion was made, but feemingly likewife at the Extreams 
of the Tubes A. B. where the Globe in its motion touche 
them not. 

What farther Obfeivable in this Experiment was, That 
upon fuffering the Air to re-enter the Recipient at f, VLf.il 
times, at every of which, the Motion being given, a.; at 
firft, no fenfil'le Decay or Light, or Colour of it appear’d, 
excepting at laft, when the Tubes by much rubbing became 
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worn, and confequently leffen’d in their Spring $ fo the Light 
(in proportion to the abatement of their force on theMoving 
Body,) would be diminifh’d 5 as I have often obferv’d, when 
the Motion has been made for fome fmall time, only in Vacuo, 
or inCommon Air. And had the Experiment been begun 
where it finilh’d, the Idler quantity of Light (from the pre¬ 
mention’d Caufe) would then have been exhibited in Vacuo . 
Hence it follows, That the Different Mediums did no ways 
contribute to the Augmentation or Diminution of the Light 
produc’d, but feems wholly to proceed from the weakening 
of the Spring, by the wear of the Bodies,- which is begot 
by the violent Attrition of one upon the other in * either 
medium. I do not find that the pollifh, or glaze, on the 
outlide of a Glafs, adds any thing to the Light, having 
produc'd the fame by a Glafs much worn by often ufing. 

I have repeated the fame Experiment about noon in a 
clear day 5 the fuccefs was, that the Light produc’d in Va¬ 
cuo was then as fenfible to fight, as a piece of red hot 
Glafs of the fame bignefs at the fame time would have 
appear’d in the open Air. But notwithftanding the Ap¬ 
pearance is fuch, it is no longer fo than the Motion is 
continu’d. Hence it is to be obferv’d. That altho it feems 
to be of the Colour of Red hot, or Melted, yet it is not 5 
for were it really fo, it muft of Neceffity fome fmall time 
outlive the Motion 3 which in the darkeft Night I could 
(as yet) never difcovcr. 
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Experiment V. 

Touching the Prodtrffion of Light upon the Attrition of Glaj's- 

on Glafs under Water. 

This Experiment was nothing more than a Repetition 
of the laft, faving only the Included Apparatus was entire¬ 
ly cover’d with Water : From the Surface of which when 
the Air came to be withdrawn, and the great Wheel turn’d 
as ufual, ’twas eafie to difcover a pretty {mart Light, 
upon the firft motion of the Included Glafs Globe on the 
Tubes, .illuminating the whole body of the Liquid. The 
parts of the Tubes where the fridion was made by the 
Globe were diftinguifhably Red ; but foon leflen'd in their 
Appearance, and in no long time extinguifh’d. The Wai¬ 
ter ( by the Continuance of the? Motion ) approaching near¬ 
er and nearer to the Colour of Whey 5 and at laft became 
fo thick, by , the Grit or Powder produc’d by the Attrition 
of the Glaffes, that the Light could then be but juft dis¬ 
cover’d thro the Body of it, and that not conftantly, but 
like faint flafhes at diftances. This Experiment I have 
made, when it has fucceeded to appear .more Luminous 
than at this tryal. I have obferv’d the Duft ( produc’d 
from the Glaffes upon their Attrition ) thro a good Mi- 
crofcope, but could not learn by my greateft attention that 
the parts were any ways melted $ they appear’d of a long 
and (lender figure. 
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